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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a long crystal 
having small composition distribution by supplying a 
granular raw material to the interior of a boat during 
crystal growth. 

SOLUTION: Holes 6 for supplying a granular raw material 
5 are provided in rows at shorter intervals than the 
length of a raw material receiving part 2a of a boat 2 on 
the upper face of a horizontal furnace core pipe 1. Since 
one supplying hole 6 is always located on the raw 
material receiving part 2a when the boat 2 is moved, the 
granular raw material 5 can be supplied at any time. 
Circular pipe obliquely retained and housing a globular 
raw material 5 in rows therein and following the boat can 
be installed instead of the supply holes 6 installed in 
rows. Projections and stepped parts are each provided in 
upper and lower parts of the circular pipe and the 
globular raw material at front end stopped in the stepped 
part is fed out to the top of the circular pipe by semi- 
rotation of the circular pipe and thrown down from the 
opening and the following globular raw material is stopped by projection. Thereby, one granular 
raw material is thrown down every two and half rotation. Further, a partition wall having a 
through hole is provided in the boat. 
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B*. R#-hrtc»»?nfc»e«a<oiiftstt»o 

7Stt*trB«*Rtf- h©B*»fr6Bffc£tf T«B 

Hfc. BB^@^B*#itLT^*KHa«8*»tt 
iDSR^rtifDSfc^ttSn, SSR^OS-Ola^&gT 
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oaaaottRartaffiteaitsfcs^brF^KittB 
u «&aos^«afltfaaaK^«bT(9±"r*a 

-©@Ktta*^KBW»B»)k:iHMKt5XSfc. *V» 
U B^KttBtftW^ftWJSBcaBLTffit- 

*»-o@effiB* *«rb«bs o tgUfc-r «is t % 

m«*BB— ©@<SfltB^6BB^«@«SffiB 

a»fc^wL. as-caiittB^Baa-fBCffiB 
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3I&*MCSTT*C t«r»Bfct**BftO«3i^fc 
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to *«tr»#--h**TCaB«nft^^&«i'rtraiP6 

gfcttUTfe^fc&IbUT, BBB*K#-h©BB 
aWreBft^^TWfSiSfc-ra^OToaii^em^ 
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03 (a) 

£.03 (b) &3mtfT?7K&mz>®$z&®t&Z> 
[0 0 15] B4tt*^0$H1SSE«M^h*rflQ 
fc, @4 (a) {iSHff®. @4 (b) £04 (a) 
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ffiKtl, KSflft*»2aifi±KttffltS«SStt3L6 20 

LT»*U Rtf. »-OKWo* 5 F7Uyi^y|M 
riUsJFa. »2fttfH3«MaUT. TKWBHtfetifc 

««fl5KlMW6*-h2«:«*. »#-b2rtt««f 
* ftfcaW^©Rfc**»0^****B 3 

■»s^>ieaafiiFK:*f^T t a#-v2©&«fiHi:a 
tt&nfc, aa*3*fc^*^*^H85atf!&T 

wni:mm5itiBTt«ia 1 2 aw* 
*nfcmn irtfc. S0*«fifl5a*-wtiRS-rs 

&RW1 1 fc. 2*SJB«aS*2 ai±Cfi 

f>n, &R^i 1 O^-OEfettBTTfilcftfiU tt 

*^*W0««^5 a - 1 ©*&*«>»:tt« , r 
S3B&RB8 5 a - 2 ©WW>S8FW 1 1 

ta^Sti, KBBl i OBxo^ffiBlH^Kfia 
L. K£X<DBI5ffifi?B£fcffiBr*^W*5a- 

rw t i rt<o»ftiaBo««c©n 5 a - 1 %&pra : i 1 o 

Suites* U saB-OSKffiffi^^ffiS-O®^ 

B*T?BK-r*«fc-«<!>Ri«!ro*5*aMPi 2* 

6R«»«W2aK:a7'r*CI:*fittfcUTaa ! 
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U &T*. BHOttJfctt, BlfttfB2«HHLT, m 

r, as8sssP2att t SBaa3^ffi*oKmta^ 
e>n, ^-h2ofjfis^^ttTTP$ , r§^i^ffi^^ 

4 watT. *¥ksbs nfcWtfi 1 fcfclfrftfc 

a. 3b«W9U W3a. 3 b f 2 Olff 

4«*a»fcaig««fe»2 asatfc^iuSfcftw* 

ftgl 5fc, SSBlSl 5ta»6n. SPSMi 5£i;>> 

ft«6nftaw«a*3 a , 3 b*MSf*wm 1 

7t, KPH81 5*KHSK3a, 3b±^&tt»3a i 
3 brtfc»»T*XttWW3 a t 3 b**lw&££Kl 

Rtf, »Eo««tt. ai*#abr t #8&&<oiift 
4»i fcjtLTfijwstiHi*^ a#-b 2*o«i(ssp 

r . Stf^li 9 <DgB£4>k:&#- h 2 o«J»ua» *> 

nfe«ws$»2 a *c, 1 ©«a±swi:aiPi& 

BT5»ja*nfetttS?L6©3^KB»S8»2 aS±k: 

tta-r&WMi6 ^&b«ba 5 fc&T-r sx^^w-r 

1 #:tf@3£#HibT. ^eBROBft*Bft«07cB*& 
ty««3*«!#tft^-'h2*. *¥KBtt6ftfcW> 
© 1 rt*KiP4j« 1 ©B**ftfc*W* 1 
SWt^ftff*. B#-F20tWBHP6BffctrTO 
r B 9i:-r^^*«©5t^^i-^ s ^. ««! 1 afttf 
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P3@lrt§Mlcatt&fc®lll 4#T»fettBU BB 
B©»«ttafi5 aMBtt 1 4 K3»UT(?itr 

-io@iefl[aat*t?Rn«i«{a9fci§rtE-rftxe2:. * 
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50 ttB*-e«HBHBiOli:BfctftXBt*WU IKP3 
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jfM2a(t. ■fcS+*9fc|Hft3#Mc»tTfe. Xli 
3 *fc»*Tfi«KH*fiT-r 5 fe^o T fc i 

coo i 81 ra-oftttett. ^?L6 0HBttefl 

f^otfe, COB»Stt»2a©e±lCttH-r5M« 
ft 6 WTIMMW 2 a tC&tftis^&A* * C 

?&igB*»B-r* c i:^r*€ §o 

COO 2 0] *8W<03&~<Ofl$j£T*ti, {32&tfgl3* ! 



8§8¥l 0~6 7 5 92 

8 

commas izmssmcupmi i ©*awe- 

BK. J^85a#MT*****>Mni 

en^>o TO I 1**. 1 a*T»Kl» 

tstfo, toi i£&ani 2*n ? #KfiB**@*sttiH 
iiufcfc^TOi z*>>&toi i^carsft*- 

[0O2i] TO i i OWMC raw ! 

I *$-0@te{£B£Bt*fcfc*T* fcttB^SBM i 
At. TOi i*»-OHBBBli:B^fci:*T»Cffl. 

B*rs^ei 3fe«v»&n4b. <me>*>&Mi 

T. TOl i rt*ta«*ftli:IK^*««Ba»fca»U"C 

^O^^mJfeia^^it^^^c BP*. E3 Ca) % 

£tcfc< C«5ttf±*fc(ftBL) #«Sfc5S)|g»*tt 
UfcV% ft*. ^3 Cb) *#»LT, &B1 3tfT^ 
tC&t)^^^5A^i 3fcS»LTf?±T5*-© 
0*S&B^tt. ®B1 4ttT*Kft<««B»5(OC» 

[0 0 2 2] 3tt, S3 Ca) *#^L 

t. to 1 1 <om-<o®mm-?m 1 4 k:^^bTf# 

±UTi^BB««8ttB»5a--10 ( W>fc. 
-©HieftB-CBftMA^ 2BBJCfiBUTff±Ur^ 
l 5^11^5 a-2©+ftfc0lfflfcBtt&tt*. 9£o 
t. TOl i3tB-OB«ttB*'6B-©B«ttB*"e 
BlaTfti:. K-iOErt£ttB , caBB<r&2Bitffil 
UT^lhtTV^S^^»5a-2a. m-^S^&S 
TS8B1 3£^&LT{54tU ^n<t0»f-M 
BB5aWWCJ:&#ll:«. Lfrt. 

ET-SMi 4icS»UTB±tn^fcaB»o««BH 
5a-3li, S^l 3J;*)TOIWifcfiBr5fca6^ 
1 3fcS»*1\ Bz:oBCttBi?TOoa«!«*TK 
B-T5. ^£0^, TOl iM-OHfclBtKtt, 
0 BBI4BB«A»62»BfcttBbT^ft3«ttB»5a- 
2tf, gi^lcft§-r£C£fc££>o «Eot, ft*«B 

[0 0 2 3] JtfiOA^KLtTOl lMBItB*4ft 
ft*KWS 5 a t±. TO 1 1 tt«©H«iiifc»**fcttfc 
53P 1 2« 8 T*tft*RW 1 1 oeiBBB^- ran 1 2 
Sat) TO 1 1 OWCBWSIUPoB 1 fcgBfcST? _ 
So MPi 2tt»-XliB^OBlfittBTTOfc- 
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[0 0 2 8] 3MWt-ett. fflj<0®&3 att. WIS 
X^*fft*0ft*3bfcH2l 5T?a*£ftTV^ 

alcfi»Lfti\ *fe, *Kft»XU^am^tifatt3b 
©iaSEtbt, P»Cffrfi<&gfci£3 aKfi»Lftlr\ ft 
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a, 3b^-f^^-r«Sff©X€«X-«^ci:tfS 

M&Bflfc. #~ h 2 rtoaift3^<*<0««*^-^« 

imflFgi b*«^t. i»3±fr&m«3rtfc»x-e 

*, x«tMS3rt%#-HzolWkii:aibirtr*i 

Tfct, MHlBlHBl 5*Wft3*fcl*XLT»»3 
*tt$*<:tT?. fM&nfcl»©«*3a. 3b(0m 

s^at^fttsct-p, aSBli 7£3§LTmrf&£> 
i$3a, 3b*graLB«fiaa*a-c"ra c ^* T 
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0 Sc 
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[0 0 3 3] «WOS"bDflMTtt. 5BH©lft*t« 
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OlW^iii:fi<^^^W 2 at* 

Ona, KlOOmfcU KfcSSBPZ a©S*li. M 
jtlf 2 0wfcf S. 
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ft, b-* i toft9&£\tti\8M i o b6Wt&n*o 
[0 0 3 8] &tte 1 bO-bMc. tflfcg 1 b<D*£M 
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S*^T*Rff. «*tfftff3nB, MManOpBNSI 

[0 0 4 0] ft*. WB«fiffifc«MlW*ft*G 
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[00 4 1] 8f B f^tiOT«#8tT'&2tt*o 

-H2oiu*ts««ffle'4-«. wsattT, In 

GaAs^»tiGaAsl^^, SiCe£ 

ftft*C»* b^- ttttKfil*. I n C a A 
sttSO§Sliifcli5 8. OgO^InAsNO. 
0 B OHSaC8 As*, S 1 Gctftaoafiattt3 
3. 3g«0S i»28. 7gOGcWS**. * 

IClnGaA s*M©H3fiO*£U:tt. MWftatelC 
2 0g^B, 0> XtoXtu ££>Bi 0> tt. fclULT 

*U JffiCMMWW. 0l*tfBSaSE<DAr£®Sv 

[0 0 4 2] «iea4Rt««OTi*xnfe* 

*arai (a) *#j£lt, ipftKirtMaa*. * 
m»T«<4«ttffliii*tt«. afc. «a*M* 

SCt tmZft&X- h £{#Cfcfc ») T c £ 5 

) mRHtr%. ttft««ttTctt«Offl*lMHH 
HfrSttS^tl. i nejet Ga« A silW^ 
I 1 3 4 1C. S i u Get. £fl£5&rf 

1 3 5 ottw. M. ea»aw*w>7i**« 
[0 0 4 3] ssfti 2®mmLTm3ft<»m&£ 

ffl*tfInCaAsttao«ifi*<il. OOsan/^. S 

So 

[0 0 4 4] affi3offi«». «a<D*ftfcfc«>fcaE 

MW^taTSRXtt*^*^** 1 n G a 
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**flw»«Trt. «a*fi*t-^oa* 

50 [0 0 4 5] ^E3R»*«*#ft7C*Xtttf»tt. -ftlC 
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Mtt?L 6 ^^I^S T c J: 9 ft Sot 1 1ffl& 

[0 0 4 6] «»3*J£«t«IB«5**i^*H»tt- 

[0 0 4 7] flfc»3. ^(DfiM3frOj££Lfc*£ l $A9&. 
tffMJOSlfcSQtttf*. m'tlAst. Bi- x. . Ax 
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W 4 . =W. (w. x. /M. ) C2) 

a*w* ©tt«wa5ific**n**»A©i«w * 

W* » =Wb (wi x* /M> ) (3) 
T*fcS« CCC, w* tt«tfA0*/l/3fc3©«l** 
To Mi , Mt , Mk li, &&3. *£^9&tf& 

30 M. =w. x. +w> (1 -x, ) (4) 

M» = x, + w> (1 -x* ) (5) 
Uk = Wv x» + w* (1 -Xk ) (6) 

[oo4 8] mc, ran i ■es^A^saw * c t ) 
somsw. ( t ) oiMfr&. a i mi^aac & 

t 9tf Mt, *<DflS£ z A t oftttERtffiitt 

W. ( t + A t ) tt. tsflfttrtf '>f5Sac A t & 
tfMi&sn-cif ttrramsz a t &nau, 



W. (t+At)»W, (t) -CAt+ZAt C7) 



w' * ( t + a t) tt. c ic^ntsiiiS^o^A 
omw' * ( t ) mw, = C A t <0&&$Mfc* 
W" , (t+A r) =W * CO 

cct, W* i (t) . w 4 * , w* . ft 

*tl?tY&\~&3Kt5VT. W. -W. (t) , W. 
= CAt. W* =Z A t tfcV^ciOTSSa * 

x- (t) = (W < Ct) M. (t) ) / 
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Lfcttt. *n^niOT t &tf i .+ a t k mzm*& 

w" * Ct) /w. Ct) -w" » 

Cl 1) 
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Z = C CMv /M, ) (x. -x, ) / (*♦ -x 
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[0 0 5 2] ±5RLfcSH-3E«©««^W^^fc^ffT- 
ti, In- Ca« AsttH.«fiSt*«*. 1 g» 
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